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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the image quality of a generated 
HD image in the converter that converts an SD image into an HD image. 

SOLUTION: Area extract circuits 1, 5 extract a pixel block of a 
prescribed area from a received SD image and give it to a class code 
retrieval circuit 2 and a prediction arithmetic circuit 21 respectively. 
The class code retrieval circuit 2 retrieves a class code of a black, to 
which the pixel block extracted by the area extract circuit 1 and gives 
the code to a ROM 20. The ROM 20 stores a prediction equation 
calculated by a genetic algorithm and outputs a prediction equation, 
corresponding to the received class code. The prediction arithmetic 
circuit 21 substitutes data x0-xn of the pixel block extracted by the 
area extract circuit 5 to the prediction equation read from the ROM 20, 
so as to generate corresponding HD image data and output the data. 
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f- y zHz <t o Tt&m £ nrzwrn?- * *mr v ? x & 
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[0 0 2 7] ccoaicij^T. 0 9®^t*tf&-rsai5 

ifci&LT. ROM3#ROM2 0 (I5tt¥©) Kg 
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y = F (x 0 , x,, x 2 , 
' • ■ a 0m ) 
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' • • +a 0m 



(^tBL^a. scutes) KB&sttx^-s. 

[0 0 2 8] ROM2 0I1 y 7,\zMfe-t MS. 

a> e. Aug $ nfc 7 x =i - h »c*t z>*f>Mttm&-\h 

LT. ^ifflSI#lH]!S2 1 \zm&?Z>£.?\Zts.Zt\T^ 
^i!S^lHl&2 lte, ROM 2 0#>&ftte£nfc?' 

-*x 0 71Sx n £ttALT. HDiB«x-^^»m-r^ 

[0029] £k±.<r>mme>j&mv>mmz-3^Tm. 

[0 0 3 0] SDH&^-^A^nSt, 

m&\ ^zs^mmm^ 5 at. sdis 

£ (n+l) (l©iii^75^^$n-5«®c«)fa^^o-y 

[0 0 3 1] i7^X=i-h*^lHl!S2«, 
1 \Z£QMlti2nrzWm-?'nytr&. *<Dwmn?—> 

\zmcx. ir^xonmpyxpo (p+d mmm? 

[0 0 3 2] ROM2 0fi, ^^Xn- K^|U?S2^ 

^ ta # £ nst i7 5 x 3 - k tr^-r -s^-aijs^ii^tti l 

T^jffl«^HISS 2 Hcffl^nTS. ROM2 011 0>J*. 
*7X0KWl>Tte, OT^-TiC (2) 715 

(4) ftna^&i&ALT^s. 
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x n» a 00- a 01- a 02- 



a 0n> 



[0 0 3 4] 



1< 



[0 0 3 5] 



y = F (x 0 , 

• * > a 0m ) 

= e x p ( a oo> 
exp (a 0n ) x„+ 



x l +a 00 ' a 02 ' x 2 + " " " + a 0n ' x n+ 
• • • (2) 



x n> a 00> a 01- a 02' * * ' • a 0n' 



1' 



y = F (x c 

' ' • aom 5 

= s in ( a qq) 

s i n (a 0n ) x n + 



x 0 +exp (agj) xj + exp (a 0 2) 
• • • + e x p ( a 0m ) • • • ( 3 ) 

x 2 , • • • , x n , a 00 , a 01 , a 02 . • 



X 9 + 



a 



On- 



xq+ s i n (ag|) Xj 
• • • + s i n (a 0in ) 



+ s 



Xo + 



[0036] &,±<D^mM^<D-mx-$><o^ 

[0 0 3 7] ¥MmWfB\&2 ltt, f®^ttmieI?S5*^ 
ROM2 OA^^m^n^ffllSCICf^ALTSI 
[0 0 3 8] izZ\*>T\ ^ (2) 7iM^ (4) fC^T^ 



n < a 02 ) , 
(4) 

« x QfzWtH < x j 43 x 2 »C fcSlff $ nT ^ 

0iJx.«, ^-^x 0 fcaBLTa 00 jfi^€r*Je)ct 
^frs<t, MW^-^x,, x 2 Kfci^2:#*.TUi; 
•p ©T, «?S:*«)S^<i:^ffiilT*^. ^Ac, St (3) 
Tte, exp (x) lEWfflLd^^^tidi:, * 
fz, & (4) sin (x) #-l*^+l©iL 

iWR ^ Z. t IC@S LT«/h 2 sJt&KJ; o T^SI^igc 

z. ti>mmx$>^>o 
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[0 0 3 9] La*L&a*£. *^ISg<7)^lCi5^T«. 
ffleWTJUrfUXA (GA : Genetic Algorithm) 

[0 0 4 0] 0 211 «eM7JUrf'JXA£fflt>T. i£ 
(2) 7bS (4) JC^-r s tof=£iS^^S!liCO^S!l«& 

[0041] co0i-*5^T. ®«at±jisi!S3 o (jam 
31 (fs^&) a. m^ttmiHiK3 oictoaai^n 

[0 0 4 2] fg*£SlttilHl& 3 2 tt. m«atBHIi^3 0# 

AK<fc&&&£/5fclHl!g3 3K#;il&T£J:5K/j:;*nT^ 

[0 0 4 3] GAK«fc5^&£j«[II8S3 3«. 

•5^895*; (3£ (2) 75M (4) Cttnt^Sf 
««»*ae W7 JPd 1 U XA 5I^t4^t5 «fc 5 KI& 

[0 0 4 4] ilMIeI?§3 4«, *ifflOSDlltl:»« 

[0 0 4 5] S®IbI?S3 4i^tli^3nfcfgfflHDI 
GAlcJ:S«»*riEiaBS3 3K«»ans. GA 

S)liClC«ALTf#^tlfcffi<h, aS!ElBl£3 4ti>&ttJ&£ 

[0 0 4 6] i3ll ig2{C^TGAlCj;S«Sc^[pI 
K3 3©f¥i^^«fi5t0iJ$^-r^P^^iair^^. 

[0 0 4 7] CLCD0{-t5^T, CPU (Central Proces 
sing Unit) 33 a <888^&. Mffl^S, &M^m* 

tC. m^O^^rT^Jc^^^^nT^So ROM3 3 
btt, C PU 3 3 a^fiftsyn^7Atr-^f$: 

Aj = k-SUM (y-F (x Q> x,, 

• ' * * » a 0n> * * * > a 0m> > 2 
[0 0 5 6] ECT, SUM () tt. &VA®&f|E£4t 

tt (Alt) &i%LTfr>«. »c. k«Bfj£(OiEOffl[T* 
[0 0 5 7] KAild^-ri^fC. Xfy^S 1 ltil 
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ISIfr3"-5cfc5l;:&£ftTt^-5. RAM (Random Access 
Memory) 3 3c (I2tt^©) «. C PU 3 3 a*«3f5t<© 

IF (Interface) 3 3d(l C PU 3 3 a£WBBC!)& 

^0»SC*S6«-r-&«k5K&aftlTV>-5. /U3 3e 
tt. CPU33a. ROM33b, RAM33c. IF 

[0 0 4 8] ^IC, m4\Znct7 h£#HBU 

[0 0 4 9] H4f*. H3ICS-TCPU3 3 a3&**ffr 

[0 0 5 0] dofflStt. H2lcS-r*a««K:SDiB 

«itHDH«*«-tn-?*iA**n. fs«amiei!S3 otc 

[0 0 5 1] fcis, ^gffl<DSDiii^i:HDiii^i:LT 
tt. «»©lil«Otf*^JftS!»3tt/X^->* (P+l) 

isfcttttfflu, *n*n*^7X0 75MPtufc«^ 
[0052] z\<D$mi>m?T$nzt, xfy^sio 

fciS^T. CPU3 3ali ^5X3- KWRiaKS 1 

T^s^waRoajiiax h u >^masrascic.t o n<i 

[0 0 5 3] 05«. ^7X0K*r{frrs^3B^lC^3; 

z.cDmz*k-r<i:o\z, xf77*siooffii-eii ^ 
t. o izttfoTz^m&\z<s&nT^z>^M%%.<D®mx 

«Ra 00 71Sa 0in £fc'>;/ hx-^tCSM l/T^Stft 
[0 0 5 4] X-r-y^S 1 ITU CPU 3 3 att. N 

fBofs^cD-g-n-e-'nroaji&it a j ( i = 1 , 2 , • • 

•. N) SfffltS. ^7X0111 #J*. 

[0 0 5 5] 
x 2 . • • • , x„, a 00 , a 0 i, a 0 2 
• • (5) 

T, 5£ (5) fcX-3<jttfc« (^SSM©SM©2*©^ 
[0 0 5 8] RW^ryT'S 1 2TB, f?r5t<£>jgj£& 

Bfje©ai6fli£i[±offl#!W¥aEr* (yes) twjgs 



m 



(8) 
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mMi-omibtf&tEvtz^ (no) trnzisitm-enz 

«. ^j-y-fs i 3iriitf. 
[0 0 5 9] EP^, MTi^UXAT'tt, ttfWii 

[0 0 6 0] Xry-JS 1 3-C(i. %&AAj£<ffi<rMBi 
##$tfc£n<5. #J;U;f. CPU3 3afi, SJ^S^iS 

[0 0 6 1] igKX-T-y^S 1 5T«. CPU3 3a 
tt. «KSnjt#ffl#*HHl"r , 3aK-LTN/2«0 

^tlfc (£#55Sofc) IBttlSlBfc'^e-tiut 
CJ:D2B«!)IB#*4*T4. £<Z>0iJT«. Wfci^S 

$nfei#of##^ i *tf*#stt 

[0 0 6 2] igKX^yTS 1 6T(1 CPU3 3 a 

[0 0 6 3] 1711 C©«k5^X©— ^Sr^-T0T 
;i©0©0ijT«. 0 7 (A) iC^Ti^f', Oft 
1 i<i#:2 t!W!SOJWktLTWl4nT*Q. * 
fc, 5KSn*«»tUTtt«*a 01 J8«aRSnTlr> 
S. 5SX*<HfrSnst» 0 7 (B) (c*TJ:3e. ■€■ 

[0 0 6 4] &i3. £Ub©0ijT-tt. 1 t?©t&Sc£±T£ 

[0 0 6 5] m<7,7-yZfS 1 7T(t CPU3 3a 
[0 0 6 6] H8a. H±OJ: 5 ftAMIEHa>-MfiR 
©LSB (Least Significant Bit) ^gcaQi©^ 

2 1 7 h*«w?sn. tn-enotf7 h«snt^ 
«. (li^i (0 7 (a) ) frzm&i' (0 

7 (b) ) M^snsiticfts. 

[0 0 6 7] Xfy^S 1 7<0$!l3jW&TT-5<fc, CP 

U3 3ait t.tv?s i uzmk). mftam-stmrn 

7f77"S 1 2C*frvr (YES) i*ij^^n. Xf7 



1 4Jcittyzii{C^:-S. 
[0 0 6 8] XT7 1 4TH CPU3 3att, N 

s a om^si * nrffi^j s , 

[0 0 6 9] C©=k3^£ffla«. ^XOTJM^XP 

snT^s£T©^8J#8cawaj£n* ji ticfcs. 

[0 0 7 0] J2Lk©£3tt&£lc<J:ttf;£, ^jffliCtc^* 
nT^^THfiRfb^. 3t (2) 71M (4) K^TiS 

C, ^2*ifcK:J:0**:Ri&*c£rt«ffl«£«^l;:*s 

[0 0 7 1] TOte£a«#«»JS*^tr«£K:*s^ 
IT. IH^©iB«toHRSi&»T* 

So 

[0072] **mm*T-\z. &mmmz. f 

D, CD-ROMfc£©«*Bfltt*#©ffl!, f >^-* 
[0 0 7 3] 

Bfi9i©3MH tt#g i jcgse<Diii«^gi^ii*«ti;ia 

[0 0 7 4] n^S(cBB««O^BSlEB. W*JS8trie 

t. ^BfflC9JBioB«iicaiST**SfflC!)JB2 0!)iii« 
tSrJttfcb, it&mmzfcCTm&M7)\,z1iJX&\Z& 

z^m%%.e>5££.&m'm-t2><i:o\zisfz(DT\ f«a*j 

[0®offli¥^ia^] 

[0 1 1 *&w<Dm®m&mwanm<DMm<Dmtfim& 
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[02] *&w<D^mm<Dnm<DMm<Dffi!$.M$:^-t 

[03] m2lZm-TGA\Z<}:Z>&®.tkl$,\5l&3 3<DmM 
[04] 03K7K-TCPU3 3 a ^Hff -r-S^ao-^J 

[0 s ] ^row^x h u >^*a«- B*j£^-f 0t& 

[06] 04OXf-yyS 1 5 IC^^TSIfT^nsMa 

[07] 04©X-x-<y:/S 1 6JC*5^THff^tl-5MS 

[08] 04CQX5 L -y7 p S 1 7 lC*5^THfr^tl-g)MS 
<D m&W 0T-& £ . 



[09] a£*©®&^&s«<D«i&m*t-:/o.y*0 

[010] 0 9K*-rROM3Kteifrt$nT^-5&&^ 

[011] sDii«*HDi®^»c^-rs«T^i«^-r 

1, 5 {HttAiitBOK (ttffi¥-&) . 2 ^7X3- 
K«MS@n , 2 0 ROM (teig^ 

a> , 21 ^mmM®& u^a. s*»¥ 
m . 30,31 m$mmi& (am^a) , 3 
i ?7^-mm®& mi&*m , 33c r 

AM (ietS¥©) , 33a CPU (gtBm SI 

#a, *t$^a» saw^a) 
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